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1- A method for saving battery power In a deep sleep mode of a mobile 
device comprising: 

a) waking up from the deep sleep mode after a time Interval to sample an 
RF strength of a system; 

b) comparing the sampled RF condition strength to a predetermined level; 

c) increasing the time interval if the sampled RF condition strength is less' 
than the predetermined level; and, 

d) entering the deep sleep mode. 

2. The method of claim 1 , wherein the mobile device enters the deep sleep 
mode when a channel of the system is lost a predetermined number of times 
within a timeout period. 



3. The method of claim 1 , wherein the step of entering the deep sleep mode 
includes switching the mobile device to one of a first, second and third level deep 
sleep modes. 

4. The method of claim 3, wherein the step of switching includes setting a 
maximum loop counter value to a predetermined counter value associated with 
one of the first, second and third level deep sleep modes. 

5. The method of claim 4. wherein the step of switching includes setting the 
time interval to a predetermined time value associated with one of the first, 
second and third level deep sleep modes, 

8. The method of claim 5, wherein the predetermined time value associated 
wrth the second level deep sleep mode is greater than the predetermined time 
value associated with the first level deep sleep mode. 

7. The method of claim 6, wherein the predetermined time value associated 
with the third level deep steep mode is greater than the predetermined time 

-15- 



AMENDED SHEET 



l3-01-2005~ 5 12: " FAX 519 « 88 « 9 °6 RESEARCH IN MOTION 

Amended Claims: WO 2004/04294 1 

value associated with the second level deep sleep mode . 

8 The method of claim 3, whenein the step of waking includes determining a 
system for action from a list of systems associated wKh one of m fi " 
second and third level deep sleep modes. 

it a J* 8 ™* 0 '''* Cl9,m 8 ' wne ^ the list of systems includes a first system 

TndmT,^ 

and tfurd level steep modes respectively. 

m The method of claim 9, wherein the first system list is a subset of the 

12. The method of claim 4. wherein the step of comparing includes settino a 
mob,>,ty flag to true if a Pseudo Moise of the system fs un ^L * ' 

1 3 The method of daim 4, wherein the step of comparing includes settinn * 
mobilityflagtotrueorifthemoblledevlceismoving. 9 ' 

14- T ^^thodofclaim12,where in aphaseofthePseudoNolseis 
monrtoredfordetermining mobility of the mobile device. 

15. The method of daim 12. wherein the mobile device returns to one «f » n 



007 13.01. 200. CA0300309 



1S. 



^method ofcraim 15, wherein thestep of comparing ,nc, udes 
W -ncrementng a , 00p wnen ^ flag fe 

P.) comparing the loop counter value to the maximum loop counter value- 



and, 
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(fii) switching the mobile device to one of the second and third level deep 
sleep modes when the loop counter value equals the maximum loop counter 
value. 



17. The method of claim 16, wherein step (Hi) includes switching the mobile 
device to the second level deep sleep mode when the mobile device is in the first 
level deep sleep mode. 

18. The method of claim 16, wherein step (III) Includes switching the mobile 
device to the third level deep sleep mode when the mobile device is in the 
second level deep sleep mode. 

19- The method of claim 3, wherein the step of switching includes setting a 
maximum timeout period to a predetermined timeout value associated with one 
of the first, second and third level deep sleep modes. 

20. The method of claim 19, wherein the step of comparing Includes switching 
the mobile device to one of the second and third level deep sleep modes when 
the maximum timeout period expires. 

21 . The method of claim 3, wherein the step of switching the mobile device to 
one of the second and third level deep sleep modes includes switching Ihe 
mobile device to the second level sleep mode when the mobile device is in the 
first level deep sleep mode. 

22. The method of claim 3, wherein the step of switching the mobile device to 
one of the second and third level deep sleep modes Includes switching the 
mobile device to the third level deep sleep mode when the mobile device is fn 
the second level deep sleep mode. 



23. 



A mobile device battery power saving system, comprising: 

a) a channel processor for providing a flag signal indicating loss of a 

system channel; 
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b) a deep sleep controller*,! receiving the flag signal and providing a 
system lost exit flag; 

c) a variable setting controller for setting deep steep mode variables in 
response to the system lost exit flag and for adjusting the deep sleep mode 
variables In response to control signals; and, 

d) a tow power confroller for iteratively sampling an RF condition 
parameter at a time interval defined by the deep sieep mode variables and for 
providing the control signals to the variable setting controller when the RF 
condition fails to improve. 

24 The mobi,e device battery power saving system of Calm 23, wherein the 
system channei includes one of a piiot channel and a paging channei. 

26. The mobile device battery power saving system of Calm 23. wherein the 
deep sleep mode variabies include a timer value for setting the time interval and 
a loop count value for setting a number of iterations. 

26 The mobile device battery power saving system of Cairn 23. wherein the 
COndrt,0n P**™*"- deludes a signal to noise strength ratio. 

27. A method for switching a mobile device to a deep sleep mode comprising- 
a) monitoring a system channel; 

Deriori b> T*" 8 nUmb8r ° f ^ *" SyStem Channe ' fe '«* within a timeout 
penoa, ana, 

C> TT° ^ S ' eeP SyStem *— 1 count equals a 

predetermined number. M a 

28. fhemethodofcaimaz.whereinthestepofmonitoringincludes 
monitoring one of a pitot channe. and a paging channel of the System channel. 

29- The method of Cairn 27. wherein the step 0 f monitoring include* resetting 
achanneifostcounterandachannenoststarttimevalue. O**™**^ 
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30. Themethodofclalmas.wherernthestepofcounfingfnciudes 
.ncrementing the channel lost counter each time the system channel is lost. 

31 The method of claim 30. wherein the step of incrementing includes setting 
when the channel lost counter value is one. 

32. The method of claim 31, wherein thestep of indenting includes setting 
a channel lost end time va.ue to a second current Global Positioning System 
time when the channeJ lost counter value has reached the predetermined 
number. 

33. The method of claim 32. wherein the mobile device ente* the deep sleep 
mode when the difference between the channel lost end time value and the 
channel tost start time va | Ue is at te ast the timeout period. 

tit ohJ^TT ofclaim 331 Where,n stepof enterin9 inc,udes «•*■ 

ZTT t C ° " d ^ Channe ' ' OSt St3rttime va,ue ***** ™bi.e 
device enters the deep sleep mode. 

35. A method for saving battery power in a mobite device switched to a deep 
sleep mode, the method comprising: 
a) monitoring a system channel; 

period;^ C ° Untin9 3 ° f SVStem Channe ' 15 ,OSt *"*• a «^out 

s) comparing the sampled rf condition strength to a predetermined level- 

than th! TTT° *" *" ,nterVa ' ' T Sampted RF Wnditi0 " st -ngth is .ess ' 
than the predetermined level; and. 

9) re-entering the deep sleep mode. 

-19- 



AMENDED SHEET 



13-01-2005 5 12:28 FAI 518 888 8908 RESEARCH IN MOTION 

Oil 13.01.200 CA0300309 

Amended Claims: WO 2004/042941 

36. The method of claim 35, wherein the step of re-entering the deep sleep 
mode rncludes switching the mobiie device to one of a first, second and third 
level deep sleep modes. 

37. ™e method of claim 36, whe^^ 

max,mum ioop counter value to a predetermined counter value associated with 
one of the first, second and third level deep sleep modes. 

38. The method of claim 37, wherein the step of switching Includes setting the 
time Interval to a predetermined time va« ue associated with one of the first 
second and third level deep sleep modes. 

39. The method of claim 38, wherein the predetermined time value associated 
w*h the second level deep steep mode Is greater than the predetermined time 
value associated with the firat level deep sleep mode. 

1 Jthi *** * Where '" n ^ Predete ™** time value associated 

w*h the third level deep sleep mode is greater than the predetermined time 

value associated with the second level deep sleep mode. 

a LtJ^ meth ° d °J da ' m * Wherel " *" ° f WaWn9 lnc,udes d ^^g 
a system for acgu.srhon from a list of systems associated with one of the first, 
second and third level deep sleep modes. 

ILJuH ^ ° f ° ,aim 41, Wh8 '* the ' iSt ° f 8y8tems '™ udes * 

system list, a second system list and a third system list associated with the first 

second and third level sleep modes respectively. 

43. The method of claim 42, wherein the first system .ist ,s a subset of the 
second system list and the third system list, and the second system list is a 
subset of the third system list ""sirs a 
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44. The method of claim 35, wherein the step of comparing includes 
comparing the signal to noise ratio of the RF condition to a predetermined value. 

45. The method of claim 37. wherein the step of comparing includes setting a 
mobility flag to true if a Pseudo Noise of the system is unknown. 

46. The method of claim 37, wherein the step of comparing includes setting a 
mobility flag to true or if the mobile device is moving. 

47. The method of claim 45, wherein a phase of the Pseudo Noise is 
monitored for determining mobility of the mobile device. 



an 



48. The method of claim 45, wherein the mobile device returns to one of 
idle state and the first level deep sleep mode when the mobility flag is true. 

49. Themethodof claim 48, wherein the step of comparing includes 
(1) incrementing a loop counter when the mobility flag is false; 

(ii) comparing the loop counter value to the maximum loop counter value: 
and, ' 

(ill) switching the mobile device to one of the second and third level deep 
steep modes when the loop counter value equals the maximum loop counter 
value. 

50. The method of claim 49, wherein step <iii) includes switching the mobile 
device to the second .eve. deep sleep mode when the mobile device is in the first 
level deep sleep mode. 

51. The method of claim 49, wherein step (IH) Includes switching the mobile 
device to the third level deep sleep mode when the mobile device is in the 
second level deep sleep mode. 

52. The method of claim 36, wherein the step of switching includes setting a 
maximum timeout period to a predetermined timeout value associated with one 
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of the first, second and third level deep sleep modes. 

ten. ^TT fC ^ 

the mobile device to one of the second and third level deep sleep modes when 
toe maximum timeout period expires. 

54. The method of claim 36. wherein the step of switching the mobile device 
to one of the second and th W teve , deep sieep modes Includes switching the 
mobile device to the second level sleep mode when the mobile device is in the 
first level deep sleep mode. ceisinxne 

5* The method of Calm 36. wherein the step of switching the mobile device 
to one of the second and third level deep sleep modes includes switching the 
mobile dev.ce to the third leve. deep sleep mode when the mobile device Is In 
the second level deep sleep mode. 

56. A mobile device battery power saving system, comprising- 

a) a channel processor for providing a flag s.gna. indicating loss of a 
system channel; 

b) a deep s ,eep controller for neceMng the flag signs,, counting a number 
oftimesthesystemchannelislostwithinatimeoutperiod and 
providing a system lost exit flag f or entering a deep sleep mode when 
the system channel count equals a predetermined number 

c) a variable setting controller for setting deep s.eep mode variables in 
response to the system .ost exit flag and for adjusting the deep sleep 
mode variables in response to control signals; and 

d) a low power controller for ite ra fVe»y sampfing an RF condition 
Parameter at a time Interval defined by the deep sleep mo de variables 
and for providing the centre. signals to the variable setting controller 
when the RF condition fails to Improve. 

57 The mobile device battery powersaving system of claim 23. wherein the 

systemchanneMncludesoneofapilotchanneiandapagingchannel. 
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58. The mobile device battery power saving system of claim 23, wherein the 
deep sleep mode variables include a timer value for setting the time interval and 
a loop count value for setting a number of iterations. 

59. The mobile device battery power saving system of claim 23, wherein the 
RF condition parameter includes a signal to noise strength ratio. 
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